Journal of 


Catalysis 


EDITORS: 
W. Keith Hall 


EDITORIAL BOARD: 
R. B. Anderson 
M. Boudart 
Rav buyaweill. Jr. 

B. Butt 

. Cimino 

. P. Eischens 

C. Gravelle 

W. Keulks 

. Knozinger 

. Kraus 

. H. Lunsford 


TODDS 


Ses 


Frank S. Stone 


A. Nielsen 

Jee Rom 

W. M. AH. Sachtler 
Jes: Fo Senolten 
P. W. Selwood 

G. V. Smith 

K. Tamaru 

S.J. Thomson 

PO Beweisz 

P. B. Wells 


Volume 77 ¢ 1982 


@) 


ACADEMIC PRESS 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 


New York London 


Paris San Diego San Francisco Sao Paulo Sydney Tokyo Toronto 


Copyright © 1982 by Academic Press, Inc. 
All Rights Reserved 


No part of this publication may be reproduced or transmitted in any form or by any 
means, electronic or mechanical, including photocopy, recording, or any information 
storage and retrieval system, without permission in wnting from the copynght owner. 

The appearance of the code at the bottom of the first page of an article in this journal 
indicates the copyright owner’s consent that copies of the article may be made for personal 
or internal use, or for the personal or internal use of specific clients. This consent is given on 
the condition, however, that the copier pay the stated, per copy fee through the Copynght 
Clearance Center, Inc. (21 Congress Street, Salem, Massachusetts 01970), for copying 
beyond that permitted by Sections 107 or 108 of the U.S. Copyright Law. This consent does 
not extend to other kinds of copying, such as copying for general distribution, for creating 
new collective works, or for resale. Copy fees for pre-1982 articles are the same as those 
shown for current articles. 


MADE IN THE UNITED STATES OF AMERICA 


Contents of Volume 77 
Number 1, September 1982 


R. S. POLIZZoTTI AND J. A. SCHWARZ. Hydrogenation of CO to Méthane: Kinetic 
Srudiessonseolycrystalline Nickel Poilstisc.. suerte ne oes ne eae eee 
JEAN-LouIs JANIER-DUBRY, MICHEL DELMAS, AND ANTOINE GASET. Effect of the 
Hydration Rate of Cation-Exchange Resins on Their Catalytic Activity in the 
Condensation Reaction of Formaldehyde with Aromatic Ketones............ 
Hrroo Momose, KosHi KusuMoTO, YUSUKE IZUMI, AND YUKIO MIZUTANI. Va- 
por-Phase Direct Hydration of Ethylene over Zirconium Tungstate Catalyst. 
I. Catalytic Behavior and Kinetics at Atmospheric Pressure ................ 
PAOLO CORRADINI, VINCENZO BARONE, ROBERTO FUSCO, AND GAETANO GUERRA. 
Steric Control in Ziegler—Natta Catalysts: An Analysis of Nonbonded Interac- 
tHonsateModel'GatalyticeSiteS7s newt haute Sk Det le ey ede eee eee 
Bruce H. ISAACS AND EUGENE E. PETERSEN. The Effect of Drying Temperature on 
the Temperature-Programmed Reduction Profile of a Platinum/Rhenium/Alu- 
MN aeCeatal VSte ete en Teer mares ea lk aldara Sa SL el an ee A ee 
TAI-CHENG SHENG AND IAN D. Gay. Proton Resonance of Hydrogen Adsorbed on 
Supponted PlatinumeMietals si erie oa eon e eters ce ae ye ee Sake 
Wooprow K. SHIFLETT AND J. A. DuMEsic. The Use of Ammonia Synthesis as a 
Prope neaciion ter ie o1udy of supported Re and RePt te. ee ee 
N. S. Ficoti, H. R. KESELMAN, P. C. L’ ARGENTIERE, AND C. L. LAZZARONI. 
Hydrolysis of Chlorobenzene over Cu-Promoted Hydroxyapatites........... 
R. T. K. BAKER, J. R. ALONzO, J. A. DUMEsIC, AND D. J. C. YATES. Effect of the 
Surface State of Iron on Filamentous Carbon Formation ................... 
B. A. SEXTON, A. E. HUGHES, AND K. FOGER. XPS Investigation of Strong 
Metal—Support Interactions on Group IIJa—Va Oxides ..................... 
Harry G. BRITTAIN AND DALE L. Perry. Luminescence Studies of Lanthanide 
Oxides. I. Thermal and Hydration Effects on the Metal Ion Site Symmetry in 
PTODN MUO XG Coataly ats a.) ee te wh once oe reas eee te rere 
RICHARD W. RICE AND KANG Lu. Comparison of Platinum and Platinum—Iridium 
Catalysts for Heptane Reforming at Different Pressures .................... 
ZBIGNIEW KARPINSKI. Reactions of Saturated Hydrocarbons with Hydrogen and 
Deuterium on Epitaxially Oriented (111) Pd and Pd—Au Alloy Films......... 
M. BHADURI AND P. C. H. MITCHELL. The Effect of Treatment with Triethylalumi- 
nium on the Hydrogenation and Hydrodesulfurization Activity of Molybdenum, 
GHbalCeAndsNickelsSUilde Catalysts yo 4 2 ot nen erie eye 
S. Novak, R. J. MADON, AND H. SUHL. Secondary Effects in the Fischer-Tropsch 
SHUTTERS SD acy Pea nie eh Seeger GRE eo a ih ai Me nap eee ns SME A UE eA 
JOHANNES A. LERCHER AND H. NO er. Infrared Spectroscopic Study of Hydroxyl 
Group Acid Strength of Silica, Alumina, and Magnesia Mixed Oxides ....... 
A. CorMA, A. L6pEz AGubo, I. NEBOT, AND F. TomMAs. A Kinetic Study of the 
Cracking, Isomerization, and Disproportionation of n-Heptane on a Chromium- 
Perenangedey sZeOulte wen peter ee Ree ee tat NLRs oS vine diets boy avec 
YASUO KONISHI, KANJI SAKATA, MAKOTO MISONO, AND YUKIO YONEDA. Cataly- 
sis by Heteropoly Compounds. IV. Oxidation of Methacrolein to Methacrylic 
ACIqLOVelel2-MOLYDdODNOSDNOMCACIO Nn cc eas ca eek ce weeeda dmetae s 


23 


32 


43 


53 


Sy 


64 


74 


85 


94 


104 


118 


132 


141 


152 


Pe) 


SARAH BARBER, J. Bootn, D. R. PYKE, R. REID, AND R. J. D. TILLEY. The Influ- 
ence of Crystallographic Shear Planes on the Behavior of Molybdenum—Tung- 
sten Oxide Catalysts for the Selective Oxidation of Propene ..............-. 

R. D. SrIvasTAVvA, A. B. STILES, AND GLOVER A. JONES. Kinetic Measurements 
and XRD Investigations in Situ of a V.Os—SiO, Catalyst for the Vapor-Phase 
Oxidation of Tetrahydrofuran to y-Butyrolactone..........--..-- see e ee eee 

YASUHIRO MoToyYosHI, KosAKU KISHI, AND SHIGERO IKEDA. XPS Study of the 
Interaction of Oxygen with Nickel Overlayers Deposited on Copper......... 

D. C. SILVERMAN AND M. Boupart. Surface Composition of Promoted Iron Cata- 
LY StS. vests: spare side whe. aera oh ayate eps sevte tel aware. seers naten © cma stleel ego hele wee ae elo ee 

KOH-ICHI SEGAWA AND W. KEITH HALL. Site Selective Chemisorptions on Molyb- 
dena—Alumina Catalysts’ ea... ~cciee|+ vote tee eee eh ee oe 

Li WANG AND W. KeitH HALL. The Preparation and Genesis of Molybde- 
na—Alumina and Related Catalyst Systems... 220] ne -e  e e 

J. B-son BREDENBERG, M. HuusKA, J. RATY, AND M. Korpio. Hydrogenolysis and 
Hydrocracking of the Carbon—Oxygen Bond. I. Hydrocracking of Some Simple 
Aromatic O-Compounds.. 2.25 2.2.05 ee cuss > 42 osilnlo e waee eee anna 

Jikf HANIKA, VLADIM{R MACHEK, VLADIM{R NEMEC, VLASTIMIL RUZICKA, AND 
Jikf Kunz. Simultaneous Diffusion and Adsorption of Chloroplatinic Acid in 
Charcoal Pellet during Preparation Process of Supported Platinum Catalyst... 

H. HOrrKes, E. BAUMGARTEN, AND D. HOLLENBERG. Reactions of Hexene on 
Silica~Aluminas and Aluminas with Special Regard to Cyclization Reactions 

JOHN L. GLAND, GALEN B. FISHER, AND EDWARD B. KOLLIN. The Hydro- 
gen—Oxygen Reaction over the Pt(111) Surface: Transient Titration of Adsorbed 
Oxygen .with Hydrogen « £5 3 Genes oa es Oe he a eee eee 

MAMoRU AI. The Production of Methyl Formate by the Vapor-Phase Oxidation of 
Methanol «joc. os 3.5 9 ae ie as oss aces SE ee eee 


NOTES 
HAYAO IMAMURA, TOSHIO TAKAHASHI, AND SUSUMU TSUCHIYA. Improved 
Hydrogen Absorption of SmMg, and Mg,Ni Intermetallics upon Complex- 
ation. with Large Aromatic. Moleculesi=....)...040%64e ee eee 
NAN-YU TOPSGE AND HENRIK TopsgeE. NO Chemisorption as a Probe of the 
Active Precursors in.Co—Mo/ALO, Catalysts... <2. seo eee eee 
STANLEY E. MoorRE AND JACK H. LUNSFORD. The Role of Hydrogen in the 
Reaction of Water with Surface Carbon to Form Methane.............. 
SHU-HUA CHIEN, Boris N. SHELIMOV, DANIEL E. RESAScO, EL HANG LEE, 
AND GARY L. HALLER. Characterization of the Interaction between Rho- 
dium and. Titanium.Oxide bysXPS..5 3.5044) aoe 
RALPH M. Dessau. Shape-Selective Reactions of Zeolites. Selective Metal- 
Catalyzed Hydrogenation and Oxidation Using ZSM-5 ................. 
GeorGE T. Kerr. Evidence that Breck and Skeels Prepared Hydrogen 
Zeolite Y 


. ¢. © 10) ©) (@ '0| (6,0 Ne! <0 10) @ (0) (oa ‘e opie else) elle) <a) (6 tree! @) ope ua) 0216, 6) eins eo) ele) oe sel o) @) lei talleliw) oh enamel aelelte 


Number 2, October 1982 


GEOFFREY C. BOND AND PETER KONIG. The Vanadium Pentoxide—Titanium Diox- 
ide System. Part 2. Oxidation of o-Xylene on a Monolayer Catalyst 


cite' 0) ee olga) ey ‘o 


180 


192 


200 


208 


7p 


Zoe 


242 


248 


py) 


263 


2/9 


289 


293 


Jes 5) 


301 


304 


307 


F. GaRIN, S. AEIYACH, P. LEGARE, AND G. MAirE. Isomerization and Hydrogenol- 
ysis of Cs, Alkanes on Pt—Al,O; Catalysts and Pt Single-Crystal Faces ....... 
RICHARD D. GONZALEZ AND H1iROSHI MiurA. Methanation and Fischer-Tropsch 
Studies on Potassium-Promoted Silica-Supported Ru Catalysts .............. 
aR. MERRYFIELD, M. MCDANIEL, AND G. PARKS. An XPS Study of the Phillips Cr/ 
Sticakoly merization: GatalyStmnenet Taken ise. sain. ate ae 
_P. P.M. M. WittGen, C. GROENEVELD, P. J. C. J. M. ZWAAns, H. J. B. MORGEN- 
STERN, A. H. VAN HEUGHTEN, C. J. M. VAN HEUMEN, AND G. C. A. SCHUIT. 
Hydrogenation of Olefins and Polymerization of Ethene over Chromium Oxide/ 
Silica Catalysts. HI. Hydrogenation of Olefins and H/D Exchange........... 
G. GREINER AND D. MENZEL. Promotion and Inhibition of Ni(CO); Formation on 
| 


Ni(100): A Kinetic Investigation Coupled with ESCA Measurements ........ 

Ip ALSTRUP, IB CHORKENDORFF, ROBERTO CANDIA, BJERNE S. CLAUSEN, AND 
HENRIK T@psoe. A Combined X-Ray Photoelectron and Mossbauer Emission 
Spectroscopy Study of the State of Cobalt in Sulfided, Supported, and Unsup- 
POLLCU Le OI OLC ALALY StSiee Serre ent we nN a hk ee roe hd a. etn Meme aie 

- BARRY L. YANG AND HAROLD H. KUNG. Oxygen on Iron Oxide: Effect on the 
. SOLO CUV CLO XIGALLON (Ol, DS ULANG & Lit tues oidlayocer ea eR AGAR Nera toe Ee eee meee 
_R. K. Nanp1, P. GEoRGOPOULOS, J. B. COHEN, J. B. BuTT, AND R. L. BURWELL, 
Reed SiO> 711 Eb ifectsvolet retreatment on S(ructUre... 4.6 6-5.) see eee 

W. ZMIERCZAK, G. MURALIDHAR, AND F. E. MassotuH. Studies on Molybdena 
Catalysts. XI. Oxygen Chemisorption on Sulfided Catalysts ................ 

S. M. Davis, F. ZAERA, AND G. A. SOMORJAI. The Reactivity and Composition of 
Strongly Adsorbed Carbonaceous Deposits on Platinum. Model of the Working 

My ALOcAlpOn Conversion Calaly Stacie crak eerie he atsneaPe ea ein aoa eee 

_ GORDON D. WEATHERBEE AND CALVIN H. BARTHOLOMEW. Hydrogenation of CO, 
on Group VIII Metals. Il. Kinetics and Mechanism of CO, Hydrogenation on 
INTEL SS lng hea Bh nei area aca Sole se 0 UNDE a eae UN rE aoe SAO WN A S eee ae Aree 

' H. HAYASHI AND J. B. MOFFAT. The Properties of Heteropoly Acids and the Con- 
WersiOlmviethanolmOmayOLOCAal DONS wea sucks te oe ine ee ae een 
' YOSHIO TAKASU, TETSUYA YOKO-0O, MASAKI MATSUI, YOSHIHARU MATSUDA, AND 
ISAMU TOYOSHIMA. Catalytic Reactivity of the Lattice Oxygen Atoms of Ter- 

| SUPE OE ee (pk oe MAU dP. Soe WR ae SR ae Rn cre ae egy ONO Seen he) Ee 
_L. E. Firrment. Diffusion Control during Synthesis of a Supported Organozirco- 
| MUM Oly Mel ZANODICALAly Sts ues a occae a wisi eaves ots eee sakes BRUT Ie ace Ae 
_P. V. GEENEN, H. J. Boss, AND G. T. Pott. A Study of the Vapor-Phase Epoxida- 
tion of Propylene and Ethylene on Silver and Silver—Gold Alloy Catalysts ... 

' WALTER POHLE AND PETER BRAUER. Determination of the Concentration of Lewis 
| Acid Centers in Surfaces of Mixed Oxides Containing Silica by Infrared Spec- 
| TEOSCODY Bare Nene eso it eee feeds ores sr sts BER eA Ue oe e  SIenmiere 
» ISAO MOCHIDA, KATSUYA SUETSUGU, HIROSHI FUJITSU, KENJIRO TAKESHITA, KaA- 
ZUHIKO TSUJI, YASUHIRO SAGARA, AND AKIRA OHYOSHI. A Kinetic Study on 
| Reduction of Nitric Oxide over Cobalt Tetraphenylporphyrin Supported on 
Mbt ATNILETIIM LICK (CC ter Ne renee oe ene enc sate ode cve dn. 9 Si cls ae RN a! aco ore les 

T. CHAKRABARTY, R. R. HUDGINS, AND P. L. SILVESTON. Influence of Diluent 
| Gases on CO Oxidation over a Platinum—Alumina Catalyst ................. 
_T. Koscievsk1, Z. KARPINSKI, AND Z. PAAL. Catalytic Reactions of Hydrocarbons 
over Pt-—Pd Alloys. IV. Hydrogen Effects in the Conversion of Saturated C, 

Py drocatbons Ovelrnt— PU) SIO sCataly StS oa cite 2 tsa tot oe Sie ie 6 ee 


323 


338 


348 


360 


382 


397 


410 


421 


432 


439 


Nores 
Jay B. BENZIGER AND L. ROBERT LARSON. An Infrared Spectroscopy Study of 
the Adsorption of €O on) Fe/MgO eiioe. Hameo nee een eee 
Hiroo MomoseE, KosHi KUSUMOTO, YUSUKE IZUMI, AND YUKIO MIZUTANI. 
Vapor-Phase Direct Hydration of Ethylene over Zirconium Tungstate Cat- 
alyst. IL. Catalytic Behavior at High Pressures 7 sie] teeter ese romnneret heres 
G. VEDAGE AND K. K tier. Relative Hydrogenation Rates of Carbon Monox- 
ide, Hydrocarbons, and Oxygenates 2.2. 301. a sities one nen ee 
F. C. HoNG AND H. H. Kuna. Catalytic Oxidation of CO on Ni-Y......... 
ROBERTO CANDIA, BJERNE S. CLAUSEN, AND HENRIK TopsgE. The Origin of 
Catalytic Synergy in Unsupported Co—Mo HDS Catalysts.............. 


Book REVIEW 
RALF VANSELOW. Chemistry in Two Dimensions: Surfaces. By Gabor A. So- 


MOPAR. 258 ewe eee VES Ler 2 Sg oa 


550 


554 


558 
561 


564 


The Subject Index for Volume 77 will appear in the December 1982 issue as part of a 


cumulative index for the year 1982. 


A state-of-the-art review of the uses of 
thermal analysis in polymer science 
and engineering... 


THERMAL 
CHARACTERIZATION 
OF POLYMERIC 
MATERIALS 


EDITED BY EDITH A. TURI, Allied Corporation 

This valuable book offers expertise in every area of poly- 
mer characterization by thermal analysis. The chapters, by 
distinguished authors, systematically review: « the instru- 
mentation and basic principles of thermal analysis * the 
scientific background underlying practical applications of 
thermal analytical techniques * a diversified selection of 
practical examples for problem solving 

The volume also examines such nonthermal methods as 
microscopy and x-ray diffraction. Includes references to 
1981. 


1981, 960 pp., $98.00 


EMULSION 
POLYMERIZATION 


EDITED BY IRJA PIIRMA 

This comprehensive volume presents the theory and prac- 
tice of emulsion polymerization and covers recent ad- 
vances in this important field of polymer science. The 
chapters, by recognized authorities on polymer colloids, 
provide in-depth coverage of emulsion formation, stability, 
and industrial practices. Some topics discussed include: 
¢ stability and instability of polymer lattices * particle for- 
mation mechanisms * theory of kinetics of compartmen- 
talized free-radical polymerization reactions « effects of 
the choice of emulsifier in emulsion polymerization ¢ re- 
cent developments and trends in the industrial use of 
latex * effects of additives on the formation of monomer 
emulsions and polymer dispersions * radiation-induced 
emulsion polymerization 


1982, 454 pp., $58.00 ISBN: 0-12-556420-1 


MULTIPHASE FLOW IN 
POLYMER PROCESSING 


CHANG DAE HAN 

In this book Dr. Han examines the rheological behavior 
of multiphase (or multicomponent) polymeric systems in- 
volved in various fabrication processes. In Part | he cov- 
ers the rheological behavior of particulate-filled polymeric 
systems and heterogeneous polymeric systems, droplet 
breakup in dispersed flow, and gas-charged polymeric 
systems. These chapters consider the role of the discrete 
phase (i.e., solid particles, liquid droplets, and gas bub- 
bles) in determining the bulk rheological properties of the 
multiphase system. They also discuss some representative 
polymer processing operations of the multiphase poly- 
meric systems. Part I! contains two chapters that treat co- 
extrusion processes of industrial importance, including bi- 
component fiber spinning, multilayer film extrusion, wire 
coating coextrusion, and interfacial instability in coextru- 
sion. The chapters emphasize a unified approach to the 
study of coextrusion processes from the rheological per- 
spective. 


1981, 459 pp., $58.50 


ISBN: 0-12-703780-2 


ISBN: 0-12-322460-8 


Our books keep you up-to-date on recent 
developments in polymer research. 


POLYMER SYNTHESES 


Volume 3 

STANLEY R. SANDLER and WOLF KARO 

CONTENTS: Olefin-Sulfur Dioxide Copolymers. Polythio- 
esters. Sulfide Polymers. Polymerization Reactions of Mono- 
and Diisocyanates. Polyoxyalkylation of Hydroxy Com- 
pounds. Polymerization Reactions of N-Vinyl Carbazole 
and Related Monomers. Polymerization of Vinyl Acetate 
and Other Vinyl Esters. Polymerization of Allyl Esters. 
Polymerization of Vinyl Fluoride. Miscellaneous Polymer 
Preparations. Each chapter contains references. Author In- 
dex. Subject Index. 


1980, 368 pp., $42.50 ISBN: 0-12-618503-4 


Now Available in Paperback! 


MACROMOLECULES 


AN INTRODUCTION TO POLYMER SCIENCE 
EDITED BY F. A. BOVEY and F. H. WINSLOW 


FROM THE REVIEWS OF THE HARDCOVER EDITION: 
“The contents are unusually complete, every major sub- 
ject in polymers being treated in a more or less conven- 
tional sequence: synthesis, reaction kinetics, and molecu- 
lar size; conformation and microstructure; solution be- 
havior; solid state morphology; reactions; and biological 
macromolecules. . . . will be invaluable to graduate stu- 
dents or professionals who work in polymer research or 
to technologists who seek basic understanding of the ma- 
terials they work with.”—AMERICAN SCIENTIST 
“This book is an excellent introduction to polymers. . . . 
well written and contains many references. . . . belongs 
on the shelf of any scientist interested in polymers.”’ 
—JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 


1979, 549 pp., $47.00 ISBN: 0-12-119755-7 (Hardcover) 
1982, 549 pp., $23.00 ISBN: 0-12-119756-5 (Softcover) 


BLOCK COPOLYMERS 


OVERVIEW AND CRITICAL SURVEY 
ALLEN NOSHAY and JAMES E. McGRATH 


“Very comprehensive . . . extremely useful to anyone 
working on block copolymers.” 
—JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 


1977, 520 pp., $69.00 ISBN: 0-12-521750-1 


Send payment with order and save postage and handling. 


Prices are in U.S. dollars and are subject to change 
without notice. 


213218 


ACADEMIC PRESS, INC. 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 
New York ¢ London « Toronto « Sydney * San Francisco 
111 FIFTH AVENUE, NEW YORK, N.Y. 10003 


A state-of-the-art 
review of the uses 
of thermal analysis 
in polymer science 
and engineering... 


Thermal 
Characterization 
of Polymeric 
Materials 


Edited by EDITH A. TURI 


This valuable book offers exper- 

tise in every area of polymer 

characterization by thermal 

analysis. The chapters, by dis- 

tinguished authors, systemati- 

cally review 

e the instrumentation and basic 
principles of thermal analysis 

e the scientific background un- 
derlying practical applications 
of thermal analytical tech- 
niques 

ea diversified selection of prac- 
tical examples for problem 
solving 


The volume also examines such 
nonthermal methods as micros- 
copy and x-ray diffraction. 


Includes references to 1981. 


1981, 960 pp., $98.00 
ISBN: 0-12-703780-2 


Send payment with order and save 
postage and handling. 

Prices are in U.S. dollars and are subject 
to change without notice. 


ACADEMIC PRESS, INC. 
A Subsidiary of 

Harcourt Brace Jovanovich, Publishers 
New York « London « Toronto 
Sydney ¢ San Francisco 

111 FIFTH AVENUE, N.Y., N.Y. 10003 


213220 


